Recently, intense efforts have been devoted to realizing classical analogues of various topological phases of matter. In this Letter, we explore the intriguing Weyl physics by a simple one-dimensional sonic crystal, in which two extra structural parameters are combined to construct a synthetic three-dimensional space.
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Introduction.-Weyl semimetals, which are solid materials characterized by linearly crossing conduction and valence bands at isolated momenta, have attracted much attention in condensed matter physics [1] [2] [3] [4] [5] [6] . The band crossing points-Weyl points (WPs), acting as monopoles of Berry flux in three-dimensional (3D) reciprocal space, are topologically robust against small perturbation. Weyl semimetals exhibit numerous peculiar properties, such as chiral anomaly [1] [2] [3] and topological Fermi arc surface states [4] [5] [6] . Recently, Weyl physics has been extended to artificial crystals that work for classical waves such as light [7] [8] [9] [10] [11] and sound [12] [13] [14] [15] [16] . Both the WPs [7, 9, 11, 14, 16] and associated surface arc states [8] [9] [10] [11] [14] [15] [16] have been observed successfully in such classical systems. Furthermore, exotic surface phenomena have been demonstrated through engineering equifrequency contours of the nontrivial surface states, such as topological negative refraction [15] and collimating transport of surface arc states [16] . Note that all the artificial Weyl crystals are real 3D structures, which involve notable complexities in fabricating sample and detecting signals. In this Letter, we explore the intriguing Weyl physics by using simple one-dimensional (1D) sonic crystals (SCs), in which the 3D space is synthesized by one physical dimension plus two additional structural parameters.
Fueled by the capability of realizing fascinating physics proposed in high-dimensional systems, constructing synthetic dimensions (i.e., extra degrees of freedom other than the physical one) has been widely used to relax experimental challenges encountered in real space [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] . Many approaches for creating synthetic dimensions have been introduced to various physical systems, such as cold atoms in optical lattices [17] [18] [19] [20] [21] , photonic systems [22] [23] [24] [25] [26] [27] [28] , and superconducting quantum circuits [29, 30] . The development of synthetic dimensions even offers direct routes for probing the elusive physics of the systems beyond 3D [18] [19] [20] [21] 28] , especially in exploring new topological phases of matter, in which dimensionality plays a crucial role [31, 32] .
By using our macroscopic experiments, we have demonstrated directly the presence of synthetic WPs, and confirmed the inherent vortex structure of reflection phases. The latter serves as a novel physical manifestation of the topologically robust
WPs. The consequent nontrivial interface states, accompanying huge local-field enhancements, have also been detected for distinct boundary truncations. The synthetic system exhibits some marked differences to real 3D Weyl crystals, due to the absence of periodicity in synthetic dimensions. For example, charge-neutrality is no longer indispensable [26] . Practical applications can be anticipated by exploiting the exotic phase singularity and strongly localized interface modes, such as to design exceptional acoustic sensors and highly directional acoustic antennas. Synthesized WPs by 1D SCs.-As shown in Fig. 1(a Below we pay more attention to the topologically nontrivial interface states.
Different geometric parameters are tailored and the frequencies of the interface states are extracted as above. Figure 4 are greatly useful for underwater communications and detections.
Conclusions.-We have experimentally explored the intriguing Weyl physics buried in the simple 1D SC platforms. A higher dimension can be constructed further by introducing other parameters (e.g., the total spatial filling ratio of glass), which enables a possible study of topological phenomena occurring at the dimensions inaccessible by real space [31, 32] . This work may pave the way to explore the elusive high-dimensional topological physics by well-established low-dimensional SCs [27] .
